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TO  DETERMINE THE   REFRACTIVITY  OF GASES AVAILABLE
ONLY IN MINUTE QUANTITIES.
[Nature, Vol. LXXXI. p. 519,1909.]
OK a former occasion* I described a refractometer capable of dealing with
rather small quantities (12 c.c.) of gas. The optical tubes, one of which would
contain the material under investigation and the other air, were of brass,
20 cm. in length and 6 mm. in bore, and were traversed by two pencils of
light from the same origin, subsequently brought to interference in the
observing telescope. For this purpose the object-glass of the telescope was
provided with two parallel slits opposite the axes of the tubes. The image
of the original slit, formed in the focal plane, was examined through a high-
power cylindrical lens, constituting the eye-piece of the telescope, and
exhibited the familiar pattern of interference bands, the position of which
shifts with changes in the densities of the gases occupying the tubes. With
this apparatus, and using pressures not exceeding one atmosphere, it was
possible to compare refractivities (p -1) with a relative accuracy of about
one-thousandth part.
In recent conversation my son, the Hon. R. J. Strutt, raised the question
as to the minimum quantity of gas upon which a determination of refractivity
could be made, having in mind such rare gases as the radium emanation.
Towards answering it I have made a few experiments dealing merely with
the optical side of the question.
A reduction of volume in the gas tube implies a reduction of length below
the 20 cm. of the apparatus just referred to, and this carries with it a loss of
accuracy. A reduction to 2 cm. should leave possible an accuracy of at least
1 per cent., and this was the length chosen. As the inquiry was limited to
the optical conditions, it was unnecessary to close the ends, and thus the
tubes reduced themselves to two parallel tunnels through a block of paraffin
* Proc. Roy. Soc. Vol. LXIV. p. 95 (1898); Scientific Papers, Vol. iv. p. 364.
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